INTRODUCTION {#sec1}
============

Choledochal cysts (CC) are rare biliary anomalies predominantly encountered in children, but increasingly being diagnosed in adults \[[@ref1]\]. It is less common in Western population (1 in 100 000 to 1 in 150 000 individuals) compared with Asian population (1 in 13 000 individuals) and affects more females than males \[female to male ratio of 4:1\] \[[@ref2]\]. Similarly, duplicated extrahepatic bile duct, also called double common bile duct (DCBD) and first reported by Vesalius in 1543 \[[@ref3]\], is an extremely rare form of biliary anomaly with an unknown prevalence. Both CC and DCBD are known to co-exist and are also associated with other conditions such as cholecysto-choledocholithiasis, pancreatobiliary maljunction (PBM) and malignancy \[[@ref4]\]. An unclassified variant of DCBD associated with CC is presented here-in.

CASE PRESENTATION {#sec2}
=================

A 35-year-old female presented to a local hospital with a 3-month history of intermittent abdominal pain. Initial abdominal ultrasonography revealed cystic dilatation of the extrahepatic bile duct. A suspicion of choledochal cyst was made and was referred for surgical management. Her past medical history was unremarkable. She weighed 83 kg and was 164 cm tall, with body mass index of 30.9 kg/m^2^. Apart from mild right upper quadrant tenderness, her physical examination was unremarkable. Laboratory tests including liver and renal function tests, serum and urine amylase levels were normal. A magnetic resonance cholangio-pancreatography (MRCP) done showed a cystic fusiform dilatation of the common bile duct (CBD) extending into the right and left hepatic ducts ([Fig. 1](#f1){ref-type="fig"}). No PBM was observed. The MRCP findings suggested type Ic CC. Without any further imaging, patient was scheduled for complete cyst excision with cholecystectomy and hepaticoenterostomy surgery. At laparotomy, the CBD was found to be fusiformly dilated. Bile samples were taken from the cyst and the gallbladder (GB) for amylase level essays. The GB was dissected from the liver bed and the cystic duct opened into the midportion of the cyst. After careful dissected of the cyst from surrounding vascular structures, the distal part entering the head of pancreas was noticed to be unaffected ([Fig. 2](#f2){ref-type="fig"}). The distal part was transected just at the level of the head of pancreas and samples were taken for frozen section. Dissection at the hepatic hilum revealed two separate dilated ducts originating from the confluence of the left and right hepatic ducts and both entering into the cyst ([Fig. 3](#f3){ref-type="fig"}). The two ducts were transected just distal to their origin from hepatic confluence to avoid confusing them as true right and left hepatic ducts ([Fig. 4](#f4){ref-type="fig"}). The hepatic confluence was then opened to expose the true left and right hepatic ducts ([Fig. 5](#f5){ref-type="fig"}). The dilated portions of the both hepatic ducts were transected and samples were taken for frozen section. A right and left hepaticojejunostomy reconstruction was done. No intraoperative cholangiogram was performed. Frozen section results of both the distal and proximal surgical margins were negative for malignancy. The amylase levels of both the cyst and GB were 47 031 and 44 770 U/L, respectively (normal serum amylase level: 25--110 U/L). Patient was discharged on postoperative Day 6. She is well with no evidence of malignancy after 23 months of follow-up.

![(A) MRI and (B) MRCP showing cystic dilatation of the common bile duct with intrahepatic extension (type Ic).](rjaa147f1){#f1}

![Open view of the choledochal cyst after removal of gallbladder from liver bed. Distal part of cyst noted to be normal as it enters the head of pancreas (arrow).](rjaa147f2){#f2}

![Proximal hilar dissection showing double ducts (white arrows) originating from the hilar confluence of left and right hepatic ducts (arrow head). Distal part of cyst transected from head of pancreas (black arrow).](rjaa147f3){#f3}

![Orifice of the left- and right-sided double ducts after transection distal to the hepatic confluence.](rjaa147f4){#f4}

![Opened hepatic confluence showing left (short arrow) and right hepatic (long arrow) duct orifices.](rjaa147f5){#f5}

DISCUSSION {#sec3}
==========

Co-existence of CC and DCBD and their association with other conditions such as cholecysto-choledocholithiasis, PBM and malignant transformation have been well documented \[[@ref1]\]. Abdominal pain is the most common presenting complaint although significant number of cases are asymptomatic for both conditions. Cholangitis, pancreatitis, recurrent gallstone formation and malignancy are among the frequently reported clinical presentations in the literature \[[@ref2], [@ref4]\]. Unlike CC, preoperative diagnosis of DCBD remains a challenge with most cases diagnosed surprisingly during surgery or after inadvertent biliary injury \[[@ref5]\]. Although MRCP is the preferred choice of imaging for both anomalies, other imaging modalities including computed tomography, esophagogastroduodenoscopy, endoscopic retrograde cholangio-pancreatography and intraoperative cholangiography have been used to diagnose these anomalies successfully \[[@ref4], [@ref6]\]. The Todani and Choi classification systems based on morphology are widely used to classify CC and DCBD, respectively \[[@ref7], [@ref8]\]. In the current case, the patient was diagnosed with type Ic (fusiform dilatation of extrahepatic bile duct) choledochal cyst using MRCP. However, the MRCP failed to identify the presence of DCBD which was found during surgery. The variant discovered appears to be similar to the type previously reported by Nuamah *et al.* \[[@ref5]\], with the cyst affecting the distal common channel. It differs from Choi's type Vb in that the cystic duct opens into the distal common channel instead of the right sided duct ([Fig. 6](#f6){ref-type="fig"}). A review of the Japanese and Chinese literature revealed CC and DCBD co-existed in 10.6 and 33.3% of the reported cases of DCBD, respectively \[[@ref4], [@ref6]\]. None of these reports, however, commented on the types of CC (per the Tadoni classification) identified We have inserted the running head. In the cases. In the review by Tahara *et al*. \[[@ref9]\] of pediatric cases of DCBD, seven out of the total eight cases had type I \[four fusiform and three saccular\] choledochal cyst. Another characteristic of both CC and DBCD is their association with PBM, considered a risk factor for biliary cancer \[[@ref10]\]. Although the MRCP done in the current case could not confirm the presence of PBM, the extremely high levels of amylase in both bile samples from the CC and GB strongly suggest reflux of pancreatic secretions into the cyst. The preferred management option for both conditions is excision of the extrahepatic biliary ducts and bilioenteric anastomosis, although close monitoring could be suitable for certain subtypes of both anomalies. Although the risk of malignancy is reported to be significantly reduced after surgical excision of CC (from 23--28% to 0--6%), long-term follow-up is recommended \[[@ref10]\].

![Schematic illustration of the variant described. LH: left hepatic duct, RH: right hepatic duct, DCBD: double bile duct originating from the hepatic duct confluence, CC: fusiform cyst formed at the distal unified portion of the DCBC, GB: gallbladder emptying into the CC.](rjaa147f6){#f6}

CONCLUSION {#sec4}
==========

Both choledochal cyst and DCBD are rare forms of biliary anomalies co-existing in some individuals. Preoperative diagnosis of DCBD still remain a challenge, hence careful dissection with high index of suspicion is required to avoid inadvertent biliary injury. Both conditions can lead to malignancy, hence surgical excision and long-term follow-up is recommended in most cases. A comprehensive study of all reported variants and review of existing classification systems is required.
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